Surface receptors and immune activity of purified human circulating mononuclear cells. III. The mechanisms of lysis, by lymphocytes and monocytes, of target cells in the lymphocyte-dependent and monocyte-dependent ADCC, NK, NOCC, and MICC cytotoxic reactions.
The abilities of unfractionated mononuclear cells (MNC), monocytes (98-99% pure), and lymphocytes (98-99% pure) to carry out the lysis of target cells in the ADCC, NK, NOCC, and MICC assays were compared. Lymphocytes by themselves were able to lyse the CRBC (ADCC), K-562 (NK), and RRBC (MICC) target cells. The monocytes were very effective in the lysis of the CRBC (MICC) target cells. However, the lysis of two other target cells--RRBC (NOCC) and HRBC (ADCC)--required the simultaneous presence of both lymphocytes and monocytes in order to effect optimal lysis. Soluble factor(s) secreted by the cytotoxic cells capable of lysing the target cells were detected only in the NK assay. The activity of the soluble cytotoxic factor (NKCF) was only 25-40% of that exhibited by the cytotoxic NK cells and it was secreted by the cytotoxic cells after 48 hr of culture and not 24 hr of culture which is the usual assay condition. The NKCF was cytotoxic only to the NK target cells and not to the target cells used in the ADCC, NOCC, and MICC cytotoxic assays. Different classes of lymphocytes were cytotoxic in the monocyte-independent assays [ADCC (CRBC), NK (K-562), and MICC (RRBC)]. The null lymphocytes and the T lymphocytes were the primary cytotoxic cells in the ADCC and MICC assays, respectively, whereas the T, B, and null cells were almost equally cytotoxic in the NK assay. With respect to the monocyte-dependent assays [ADCC (HRBC), NOCC (RRBC), and MICC (CRBC)], the cytotoxic activity of any one class of lymphocytes failed to approach that of the unfractionated MNC. The T cells were the most cytotoxic; the B cells exhibited limited cytotoxic activity in only the ADCC assay and the null cells showed no cytotoxic activity. However, the combination of T and non-T cells and, to a lesser extent, T and B cells, exhibited much greater cytotoxic activity than the individual cells and together were as cytotoxic as the unfractionated MNC. It is concluded that, depending upon the selection of the target cells, lysis in the ADCC, NK, NOCC, and MICC assays may be effected by lymphocytes only, by monocytes only, by both monocytes and lymphocytes, or as a result of lymphocyte-monocyte collaboration. In the latter instance more than one class of lymphocytes must be present in order for maximum cytotoxic activity to be expressed.